During the preimplantation stages of pregnancy, the mammalian embryo is surrounded by an acellular envelope, the zona pellucida. Although little is known of the functions of this membrane it has been suggested that it may be impermeable to antibody molecules (immunoglobulins), thereby protecting the embryo from the potentially adverse effects of maternal immunity (Simmons & Russell, 1966 , 1967 
intact, and the other half were transferred to 0\ m=. \ 5 % pronase in PBS and incubated at 37\s=deg\C until partial digestion of the zona occurred, when removal was completed by mechanical disruption with a glass micropipette in pronase-free PBS. After a short recovery period in culture medium (RPMI + 10% fetal calf serum), groups of embryos, zona-free and zona-enclosed, were preincubated for 1 hr at 37\s=deg\C in various dilutions of either whole rabbit anti-mouse serum or its IgG-and IgM-containing fractions obtained by ammonium sulphate precipitation followed by ion-exchange chromatography on DEAE cellulose DE 23. Following exposure to serum, embryos were washed twice in PBS and transferred either to culture medium containing 5% detoxified guinea-pig serum as a source of complement (Cohen & Schlesinger, 1970) irrespective of the presence of the zona pellucida. Similarly, zona-free and zona-enclosed embryos exposed either to the IgG-or IgM-containing fraction and complement were also destroyed. Control cultures of embryos incubated in serum or serum fractions alone, or in complement alone, survived and developed normally to the blastocyst stage, indicating that the effect observed in experi- (Hakansson, 1973) .
Several reports exist on the permeability of the zona pellucida to substances of different molecular weight. Austin & Lovelock (1958) James (1969) that zona-enclosed embryos were less susceptible to specific allo-antibody in vitro than those with the zona removed. Recently, however, electron microscope studies have shown that ferritin (mol. wt 480,000 to 1,000,000) can pass through the zona in the mouse, rat and rabbit (Hastings, Enders & Schlafke, 1972) , and our own results further indicate that the mouse zona is permeable to high molecular weight immunoglobulins. A number of explanations exist for the apparent discrepancy between these findings. It is possible that the pronase treatment used to remove the zona in the studies of Heyner et al. (1967) may also have affected the cell surface of the embryos, rendering them more susceptible to complement-mediated destruction by antibody than untreated embryos. The use of rabbit anti-mouse serum in the present investigation has enabled us to examine directly the permeability of the zona to immunoglobulins. At the same time, since this serum probably recog¬ nizes a diversity of determinants on the embryonic cell surface, the possibility that the differential susceptibility of zona-free and zona-enclosed embryos is due to slight modification of antigen expression by pronase treatment has been avoided.
The ability of molecules to pass through the zona pellucida may depend not only on molecular weight but also on molecular configuration, degree of aggregation or the charge characteristics of the molecule in relation to those of the zona itself. Evidence in the rat and mouse suggests that the zona contains compounds, including sialic acid (Soupart & Noyes, 1964) , that could give rise to a negative charge within the substance of the zona, and impede the entry of molecules also bearing a net negative charge. In view of the similarity between immunoglobulins of different species, (Daniel, 1970; McLaren & Menke, 1971) , will have access to the embryo during the entire preimplantation period. Conversely, the outward passage of materials such as metabolites and waste products should also be unimpeded. This may be an important consideration in view of the increasing level of metabolic activity of the embryo, and the possible rôle of the blastocyst in providing à chemical stimulus for the induction of the uterine decidual reaction (Bitton-Casimiri & Psychoyos, 1970) , which is initiated before zona loss (McLaren, 1969) .
